Lectin affinity high-performance liquid chromatography: interactions of N-glycanase-released oligosaccharides with leukoagglutinating phytohemagglutinin, concanavalin A, Datura stramonium agglutinin, and Vicia villosa agglutinin.
We have developed a lectin affinity high-performance liquid chromatography technique for analysis of oligosaccharides using columns of silica-bound lectins. Purified leukoagglutinating phytohemagglutinin (L-PHA), concanavalin A (Con A), Datura stramonium agglutinin (DSA), and Vicia villosa agglutinin (VVA) were covalently coupled to periodate-oxidized diol-silica by reductive amination. Homogeneous oligosaccharides of known structure, purified following release from Asn with N-glycanase and reduction with NaBH4, were tested for their ability to interact with the silica-bound lectins. The characteristic elution position obtained for each oligosaccharide was reproducible and correlated with specific structural features. The oligosaccharide specificities displayed by silica-bound L-PHA, Con A, and DSA were virtually identical to those established utilizing lectin-agarose conjugates. Analysis of oligosaccharides by lectin affinity HPLC allowed further definition of the specificity of VVA for N-glycanase-released, reduced oligosaccharides. Lectin affinity HPLC is rapid and convenient, providing an important structure-specific dimension to oligosaccharide analysis. This technique is particularly useful when utilized in conjunction with anion-exchange and ion-suppression amine adsorption HPLC methods, which fractionate on the basis of charge and size, respectively. In addition to their utility for oligosaccharide characterization, these affinity columns demonstrate the high degree of oligosaccharide specificity displayed by plant and animal lectins.